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(57) Abstract: A novel anti-human tenascin ST2146 monoclonal antibody is described endowed with high affinity with the native 
Q antigen and high tumor selectivity. The cST2146 hybridoma is stably producing the antibody in high density culture conditions and 
P> is suitable for the industrial development of ST2 146 -based products. ST2146 exhibits properties exploitable for both therapeutic and 
^ diagnostic applications. 
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Anti-human tenascin monoclonal antibody 

The present invention relates to monoclonal antibodies anti-human 
tenascin, methods and materials for obtaining them, the use of said 
antibodies for the preparation of diagnostic means and medicaments 
for the diagnosis and treatment, respectively, of tumors expressing 
tenascin and materials comprising said antibodies suitable for use in 
medical field. 

Background of the invention 

The specificity of tumor therapy is often a limiting step in determining 
the success of a treatment. In fact, the onset of toxic effects and the 
reduced tolerability of certain anticancer agents limit their use and the 
quality of life of patients. 

The reduction of toxicity is directly linked to the selectivity of the 
treatment for cancer cells. Monoclonal antibodies represent the ideal 
means for the specific targeting of tumors and, when combined with 
the avidin/biotin amplification system, constitute an extremely 
powerful and selective way to deliver active moieties at the tumor site. 

Tenascin is one of the extracellular matrix proteins and shows site- 
restricted expression during embryogenesis and can be found in adult 
tissues during wound healing and tumorigenesis, as well as in newly 
formed tumor blood vessels. Tenascin is absent in normal adult tissue, 
but is expressed in the stroma of a variety of solid tumors, such as 
gliomas (Burdon, et al, Cancer Res. 43:2796-2805, 1983), mammary 
(Chiquet-Ehrismann, et al, 1986), lung carcinomas (Natali et al, Intl. 
J. Cancer 54:56-68, 1989), fibrosarcomas and squamous cell 
carcinomas (Ramos DM. et al, Int. J. Cancer 75:680-687, 1998). 
Tenascin is found in gliomas, but not in normal brain tissue. For a 
discussion on tenascin, reference can be made to WO 92/04464, Wistar, 
and the related references. 
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Based on the teaching of EP 0 496 074 , G. Paganelli et al developed a 
three-step pre-targeting approach for the systemic and locoregional 
treatment of tumors (CremonesiM. et al, Eur. J. Nucl. Med. 26(2): 110- 
120, 1999; Paganelli G. et al, Eur. J. Nucl. Med. 26(4):348-357, 1999; 
Paganelli G., et al. Cancer Biotlier. & Radiopharm. 16(3):227-235, 
2001). 

Other references on the three-step pre-targeting method are WO 
94/04702 and US 5,578,287. 

The three step pre-targeting treatment is based on intravenous, 
sequential administration of a biotinylated anti-tenascin monoclonal 
antibody, streptavidin, and 9«Y-labelled biotin with two chasing 
administrations of avidin and biotinylated albumin before streptavidin 
and 90 Y-labelled biotin, respectively, to reduce non specific background. 
The selectivity of Paganelli's three step pre-targeting approach relies 
on the use of an anti-tenascin monoclonal antibody. Targeting of extra 
cellular matrix, compared to targeting of tumor cell antigens, exhibits 
the advantage of being unaffected by antigen modulation of tumor cells 
thus representing an ideal target for anti-tumor therapy. 

The doses and timing of administrations of the three step pre-targeting 
treatment have been fixed in order to achieve optimal tumor/non 
tumor distribution ratio. Data obtained from 48 glioblastoma (GBM) or 
anaplastic astrocytoma (AA) patients, included in Paganelli's study, 
showed a substantial lack of toxicity, with the exception of some 
allergic reaction to streptavidin (which can be overcome by using 
avidin), and preliminary indication of therapeutic efficacy. In fact, 2 
months after the end of treatment, 25% of patients showed a reduction 
in tumor size (Complete Response (Tumor reduction >50%)=6%; 
Partial Response (Tumor reduction <50%)=11%; Minor Response 
(Tumor reduction <25%)=8%) and 52% of patients had not progressed, 
with an overall response rate of over 77%. In some of these patients, 
whose life expectancy was less than six months, the response persisted 
for more than a year (Paganelli et al., 1999). 
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The role of biotinylated anti-tenascin antibody is to localize at the 
tumor site and display biotins to mediate subsequent avidin and 90 -Y- 
biotin accumulation, 

Anti-tenascin antibodies are disclosed, for example, in US 5,624,659, 
Duke University, JP 2219590, Rikagaku and the above mentioned WO 
92/04464. 

An anti-tenascin antibody is disclosed in Siri A. et al, Nucl. Acid Res. 
19(3):525-531, 1991; Balza E. et al., FEBS 332:39-43, 1993 and its use 
for therapeutic purposes is disclosed in the above mentioned 
Cremonesi M. et al, Eur. J. Nucl. Med. 26(2): 110-120, 1999; Paganelli 
G. et al, Eur. J. Nucl. Med. 26(4):348-357, 1999,, Paganelli G. et al, 
Cancer Biother. & Radiopharm. 16(3):227-235, 2001. The clone used 
for generating the anti-tenascin antibody in the art is known as BC4. 

The present applicant found the BC4 clone unsuitable for industrial 
development and regulatory purposes due to the production of an 
additional, non functional light chain (most likely of parental myeloma 
origin) whose level of expression increased under the pressure of 
scaling up cultivation, thus preventing large scale antibody 
purification. 

Summary of the invention 

It has now been found that an anti-human tenascin monoclonal 
antibody which solves the above mentioned problems, namely a 
monoclonal antibody lacking the expression of non functional light 
chains can be produced. 

Therefore, this antibody is an object of the present invention, together 
with a method for obtaining said antibody, its use in therapy, in 
particular for the preparation of a medicament useful for the 
treatment of diseases characterized by the expression of tenascin, 
such as tumors. 
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Description of the invention 

The present invention provides an antibody and antibody fragments 
which may also contain additional markers and diagnostic agents, 
compositions containing these antibodies and antibody fragments, and 
diagnostic and therapeutic compositions containing them, their use in 
therapy and diagnostics and methods of making these antibody and 
antibody fragments. 

The present invention is also directed to DNA encoding antibody and 
fragments, vectors containing DNA, host cells containing vectors, 
protein coded for by DNA encoding protein of SEQ ID NOs: 1 and 2; 
DNA encoding protein and fragments; specific CDRs and proteins 
comprising or containing CDRs 

According to the present invention, said antibody is, in one 
embodiment, characterised in that the light and heavy chain variable 
region sequences are SEQ ID NO:l and SEQ ID NO:2, respectively. 
These sequences are shown in Figures 10 and 11. For sake of brevity, 
the preferred antibody according to the present invention shall be 
identified with the name ST2146. While the present invention focuses 
on ST2146, as an exemplification of the present invention, one of 
ordinary skill in the art will appreciate that, once given the present 
disclosure, other similar antibodies, and antibody fragments of ST 
2146, as well as antibody fragments of these similar antibodies may be 
produced and used within the scope of the present invention. Such 
similar antibodies may be produced by a reasonable amount of 
experimentation by those skilled in the art. 

The present invention therefore provides an antibody or antibody 
fragment or antibody chimera (such as, for example, a mouse-human 
chimera) or immunoglobulin molecule which specifically binds 
tenascin. The present invention provides an antibody or antibody 
fragment or antibody chimera or immunoglobulin molecule comprising 
at least one of a CDR of the variable light chain of ST2146 and/or a 
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CDR of the variable heavy chain of ST2146. The antibody or antibody 
fragment or antibody chimera or immunoglobulin molecule of the 
present invention may be an antibody, an Pv fragment, an Fab 
fragment, a F(ab)2 fragment, a single chain antibody, or a multimeric 
antibody. The antibody or antibody fragment or antibody chimera or 
immunoglobulin molecule of the present invention may be an IgM, 
IgD, IgG, IgA, or IgE molecule. 

The present invention provides an antibody or antibody fragment or 
antibody chimera or immunoglobulin molecule comprising at least one 
of SEQ ID NOs: 1, 2, 9, 11, 13, 15, 17, or 19. 

The present invention further provides nucleic acid sequences which 
encode the amino acid sequences of the present invention, such as the 
sequences of SEQ ID NOs: 1, 2, 9, 11, 13, 15, 17, or 19. The present 
invention provides therefore a DNA sequence encoding an antibody or 
antibody fragment or antibody chimera or immunoglobulin molecule 
of the present invention. Such DNA sequences include at least one 
DNA sequence or subsequence selected from SEQ ID NOs: 3, 4, 10, 21, 
14, 16, 18 or 20. 

Another embodiment is directed to a purified nucleic acid molecule 
encoding the antibody or antibody fragment or antibody chimera or 
immunoglobulin molecule product of the invention. A nucleic acid 
molecule encoding an immunoglobulin product of the invention may be 
made using conventional techniques. For example, oligonucleotides 
may be synthesized using oligonucleotide synthesizers and ligated 
together to form a functional open reading frame that encodes an 
immunoglobulin product of the invention. The nucleic acid molecule, 
once synthesized, may be cloned into a nucleic acid vector. A nucleic 
acid vector such as a plasmid, cosmid, phagemid, yeast plasmid, phage 
vectors, TI plasmid and the like are known in the art. The vector may 
be an expression vector. Expression vectors and expression systems 
are available commercially from supplies such as Stratagene (La Jolla, 
Calif.). 



^WO 03/072608 



6 



PCT/IT03/00098 



Another embodiment of the invention is directed to a cell comprising a 
nucleic acid of the invention. A cell may be made by transfection. 
Methods of transfection are known and kits for transfection of 
prokaryotic and eukaryotic cells may be purchased from commercial 
sources (e.g., Stratagene, La Jolla, Calif.) 

Another embodiment of the invention is directed to a the use of the 
antibody, antibody fragment, antibody chimera or immunoglobulin 
product of the invention for means useful for detecting or diagnosing a 
disorder comprising the steps of contacting a tissue sample from a 
subject with under condition that permits the formation of a complex 
between said antibody, antibody fragment, antibody chimera or 
immunoglobulin product and a tenascin antigen, and determining the 
formation of said complex. 

Another embodiment of the invention is directed to the use of an 
antibody, antibody fragment, antibody chimera or immunoglobulin 
product of the invention or a nucleic acid of the invention for the 
preparation of a medicament for the treatment of diseases expressing 
tenascin, in particular tumors. Methods for immunotherapy for cancer 
are known. See for example in Old, L. J. Immunotherapy for Cancer, 
Scientific American, September 1996. 

Another embodiment is directed to a therapeutic composition 
comprising an antibody, antibody fragment, antibody chimera or 
immunoglobulin product of the invention. The immunoglobulin 
products of the invention may be provided in the form of a composition 
comprising the antibody, antibody fragment, antibody chimera or 
immunoglobulin product and a pharmaceutically acceptable carrier or 
diluent. The therapeutic composition may be used for the treatment of 
disorders in a mammal such as a human. The medicament shall be 
administered to a mammal in a therapeutically effective amount of the 
antibody, antibody fragment, antibody chimera or immunoglobulin 
product of the invention to the mammal. 
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In its use as a therapeutic agent, the antibody, antibody fragment, 
antibody chimera or immunoglobulin product of the invention may be 
linked to an agent. Linkage may be by covalent bonds or by antibody- 
epitope bond. For example, an antibody, antibody fragment, antibody 
chimera or immunoglobulin product may be crosslinked to a second 
antibody wherein the second antibody may have an affinity for the 
agent. The agent may be a cytotoxic agent. The term "cytotoxic agent" 
as used herein refers to a substance that inhibits or prevents the 
function of cells and/or causes destruction of cells. The term is 
intended to include radioactive isotopes (e.g. I, Y, Pr), 
chemotherapeutic agents, and toxins such as enzymatically active 
toxins of bacterial, fungal, plant or animal origin, or fragments thereof. 
The agent may be a chemotherapeutic agent. A chemotherapeutic 
agent is a chemical compound useful in the treatment of cancer. 
Examples of chemotherapeutic agents include Adriamycin, 
Doxorubicin, 5-Fluorouracil, Cytosine arabinoside ("Ara-C"), 
Cyclophosphamide, Thiotepa, Busulfan, Cytoxin, Taxol, Methotrexate, 
Cisplatin, Melphalan, Vinblastine, Bleomycin, Etoposide, Ifosfamide, 
Mitomycin C, Mitoxantrone, Vincristine, Vinorelbine, Carboplatin, 
Teniposide, Daunomycin, Carminomycin, Aminopterin, Dactinomycin, 
Mitomycins, Esperamicins (see U.S. Pat. No. 4,675,187), Melphalan 
and other related nitrogen mustards. The agent may be a cytokine. 
The term cytokine is a generic term for proteins released by one cell 
population which act on another cell as intercellular mediators. 
Examples of such cytokines are lymphokines, monokines, and 
traditional polypeptide hormones. Included among the cytokines are 
growth hormone such as human growth hormone, N-methionyl human 
growth hormone, and bovine growth hormone; parathyroid hormone; 
thyroxine; insulin; proinsulin; relaxin; prorelaxin; glycoprotein 
hormones such as follicle stimulating hormone (FSH), thyroid 
stimulating hormone (TSH), and luteinizing hormone (LH); hepatic 
growth factor; fibroblast growth factor; prolactin; placental lactogen; 
tumor necrosis factor; muUerian-inhibiting substance; mouse 
gonadotropin-associated peptide; inhibin; activin; vascular endothelial 
growth factor; integrin; thrombopoietin (TPO); nerve growth factors 
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such as NGF; platelet-growth factor; transforming growth factors 
(TGFs); insulin-like growth factor-I and -II; erythropoietin (EPO); 
osteoinductive factors; interferons such as interferon-. alpha., -.beta., 
and -.gamma., colony stimulating factors (CSFs); granulocyte- 
macrophage-CSF (GM-CSF); and granulocyte-CSF (G-CSF); 
interleukins (ILs) such as IL-1, IL- l.alpha., IL-2, IL-3, IL-4, IL-5, IL- 
6, IL-7, IL-8, IL9, IL-11, IL-12; a tumor necrosis factor; and other polyp 
eptide factors including LIF and kit ligand (KL). As used herein, the 
term cytokine includes proteins from natural sources or from 
recombinant cell culture and biologically active equivalents of the 
native sequence cytokines. 

For diagnosis, the antibody, antibody fragment, antibody chimera or 
immunoglobulin product of the invention may be attached to a label, 
such as to a detectable compound or composition which is conjugated 
directly or indirectly to the antibody. The label may be detectable by 
itself (e.g. radioisotope labels or fluorescent labels) or, in the case of an 
enzymatic label, may catalyze chemical alteration of a substrate 
compound or composition which is detectable. 

The invention also contemplated the generation of mutants of the 
disclosed CDRs by the mutating, one or more amino acids in the 
sequence of the CDRs. It is known that a single amino acid 
substitution appropriately positioned in a CDR can be sufficient to 
raise the affinity. Researcher have used site directed mutagenesis to 
increase affinity of some immunoglobulin products by about 10 fold. 
This method of increasing or decreasing affinity of antibodies by 
mutating CDRs is common knowledge (see, e.g., Chapter 23, Paul, W. 
E., Fundamental Immunology, Raven Press, NY, N.Y. 1993). Thus, the 
substitution, deletion, or addition of amino acids to the CDRs of the 
invention to increase or decrease binding affinity or specificity is also 
within the contemplation of this invention. 

A further aspect of the present invention is providing a medicament for 
treating an individual with a tumour, such as a cystic brain tumours, 
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gliomas, mammary tumours, lung carcinomas, fibrosarcomas or 
squamous cell carcinomas, which involves administering to a human 
subject afflicted with the tumour as a cystic brain tumor (e.g., one 
which expresses tenascin) an antibody, antibody fragment, antibody 
chimera or immunoglobulin product of the present invention that 
binds to tenascin in a therapeutically effective amount. The 
administering step may be carried out by depositing the antibody in 
the cavity of the tumor. 

Also disclosed herein is a method of treating a solid tumor which 
comprises, first, removing a solid tumor (e.g., one which expresses 
tenascin) from a solid tissue organ (e.g., the brain) of an afflicted 
human subject; then forming an enclosed resection cavity in the organ 
of the subject at the location from which the solid tumor was removed; 
and then administering to the subject an antineoplastic agent such as 
an antibody, antibody fragment, antibody chimera or immunoglobulin 
product of the present invention (e.g., an antibody that binds to 
tenascin) which is selectively toxic to the cells of the solid tumor in a 
therapeutically effective amount. In an embodiment of the invention, 
the administering step is carried out by depositing the antineoplastic 
agent in the resection cavity. 

Another object of the present invention are proteolytic fragments of 
said antibody, binding to an antigenic epitope within the EGF-like 
repeat of human tenascin C. In the course of the description of the 
present invention, for antibody fragments are intended those 
fragments which bind to an antigenic epitope within the EGF-like 
repeat of human tenascin C. 

In another embodiment of the present invention, the antibody and the 
fragments thereof can further contain additional markers and/or 
diagnostic agents. Said markers and/or diagnostic agents are well- 
known to the person skilled in the art which the present invention is 
directed to. 
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According to a preferred embodiment of the present invention, said 
antibody or proteolytic fragments thereof are biotinylated. 

Another object of the present invention is the hybridoma cell line, 
herein named cST2146, producing said antibody. 

The hybridoma cell line has been deposited with Advanced 
Biotechnology Center, L.go Rosanna Benzi, 10 16132 GENOVA- Italy, 
on 29 January 2002 under the provision of Budapest Treaty, and has 
been assigned Accession N°PD02003. 

The present invention also comprises DNA encoding the antibody or 
fragments thereof, specific CDRs and proteins comprising or 
containing CDRs, vectors containing said DNA and host cells 
containing said vectors. 

Another object of the present invention are the recombinant 
derivatives of said antibody. In particular, preferred recombinant 
derivatives are those where the murine constant region is replaced by 
the human counterpart {Ferrer C. et al. J. Biotechnol. 52: 51-60, 1996) 
or those where the murine constant region is replaced by a biologically 
active moiety, such as, for example, a member of the avidin family 
{Manuel L. et al, J. Immunol, 163: 4421-4426, 1999), a growth factor 
useful for stimulating tumor-directed immunological effectors (such as 
for example G-CSF, GM-CSF), or those wherein the murine constant 
region is replaced by a pharmacologically active moiety, such as for 
example a toxin, a superantigen, a cytokine or any other protein useful 
in enhancing the antitumor therapeutical efficacy {Di Massimo A.M. et 
al, British J. Cancer 7 5(6): 822-828, 1997; Parente D. et al, Anticancer 
Research 1 7(6A):4073-4074, 1997). 

The methods for obtaining said recombinant derivatives are well- 
known in the art. 
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Another object of the present invention are the conjugate derivatives 
of said antibody. 

In particular, preferred conjugate derivatives are those where 
biologically active moiety are linked to the antibody by way of 
conventional methods. Examples of biologically active moieties are 
member of the avidin family, a growth factor useful for stimulating 
tumor-directed immunological effectors (such as for example G-CSF, 
GM-CSF), a pharmacologically active moiety, such as for example a 
toxin, a superantigen, a cytokine or any other protein useful in 
enhancing the antitumor therapeutical efficacy, antitumor drugs, 
radioisotopes. 

According to the present invention, recombinant derivatives or 
conjugates of the monoclonal anti-human tenascin or fragments 
thereof are also indicated as "derivatives". 

In a most particularly preferred embodiment of the invention, other 
than the antibody and the fragments, also the derivatives thereof are 
biotinylated. 

Still another object of the present invention is the hybridoma cell line 
producing the antibody as above defined. Said hybridoma has been 
deposited with Advanced Biotechnology Center on 29 January 2002 
under the provision of Budapest Treaty, with the number PD02003. 

As a further object of the present invention, a process for the 
preparation of the monoclonal antibody is provided, said process 
comprising cultivating the above hybridoma cell line and isolating the 
antibody. 

Another object of the present invention is the use of the monoclonal 
antibody anti-human tenascin for the preparation of a medicament for 
the treatment of a disease expressing tenascin, in particular a tumor. 



WO 03/072608 



12 



PCT/IT03/00098 



A non limiting, exemplary list of tumors expressing tenascin are 
gliomas, mammary, lung carcinomas, fibrosarcomas and squamous cell 
carcinomas. 

Still another aspect of the present invention is a medicament for the 
radioimmunotherapy of tumors, which is administered to a subject 
suffering from a tumor expressing tenascin, and comprises said 
monoclonal antibody or proteolytic fragments, or derivatives thereof. 
In a preferred embodiment, said monoclonal antibody or proteolytic 
fragments or derivatives thereof are biotinylated, in a more 
particularly preferred embodiment, the medicament is suitable for 
radioimmunotherapy, in particular for carrying out the three-step pre- 
targeting method, as described in the art, for example in EP 0 496 074, 
European Journal of Nuclear Medicine Vol.26, No 4; April 1999; 348- 
357 and US 5,968,405. In this latter aspect, the medicament according 
to the present invention shall be in the form of a kit, said kit being 
composed of 5 vials, whose first vial contains the biotynilated antibody 
or fragment or derivative thereof; the second vial contains an avidin, 
the third vial contains biotinylated albumin, the fourth vial contains a 
streptavidin, the fifth vial contains radiolabelled biotin or biotin 
derivative. Such a kind of kit is provided in European Journal of 
Nuclear Medicine Vol.26, No 4; April 1999; 348-357. An avidin 
comprises avidin, streptavidin, PEG-avidin or PEG-strepatavidin, di- 
or polyavidin or di- or polystreptavidin. A radiolabelled biotin contains 
a radionuclide, such as disclosed in EP 0 496 074, preferably 90 Y. 
Biotin derivatives are disclosed, for example in WO 02/066075. A kit of 
this kind is disclosed in European Journal of Nuclear Medicine Vol.26, 
No 4; April 1999; 348-357. Preferably, the vials are suitable for human 
injection. 

The recombinant derivatives of the antibody of the present invention, 
as well as its conjugates are also conveniently used in tumor therapy. 
Although the antibody of the present invention as well as the 
fragments, derivatives and conjugates thereof are suitably used in the 
treatment of tenascin-related tumors, in particular by way of 
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immunotherapy, radioimmunotherapy is a preferred embodiment of 
the invention. 

The specific container, preferably in the form of a vial suitable for 
injection, comprising the antibody or fragments thereof, in the 
biotinylated form, is another object of the present invention. 

In another embodiment of the present invention, in the therapeutic 
kit, the biotinylated antibody is combined with other tenascin-specific 
antibodies preferentially directed towards the A-D fragment. 
Alternatively, the biotinylated antibody is combined with other tumor 
specific antibodies. A general teaching of said kind of kit is provided in 
EP 0 496 074, European Journal of Nuclear Medicine Vol26, No 4; 
April 1999; 348-357 and US 5,968,405. 

In particular, the present invention also encompasses a container, 
optionally containing multiple compartments, comprising the 
biotinylated antibody or fragments or derivatives thereof, buffers and 
reagents suitable for use in a therapeutic kit for a three-step pre- 
targeting method. 

Another object of the present invention is the use of said monoclonal 
antibody or fragments, or recombinant derivatives or conjugates 
thereof or the biotinylated derivative thereof, for the preparation of 
diagnostic means, for the detection of diseases expressing tenascin, in 
particular for in vivo imaging of tumor. 

In a particular embodiment of the present invention, said monoclonal 
antibody or fragments or derivatives thereof is used in combination 
with a second tenascin-specific antibody in a sandwich assay for the 
production of a diagnostic kit for the determination of the level of 
circulating tenascin. The sandwich assay is, for example, an ELISA in 
vitro assay under conditions where said second antibody binds to a 
second antigenic epitope of tenascin, said in vitro ELISA assay is 
useful for determining the level of circulating tenascin. 
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The diagnostic or therapeutic kits comprising the antibody or 
fragments or derivatives thereof are a further object of the present 
invention. 

These and other objects of the present invention shall be disclosed in 
detail in the following description also by means of examples and 
figures. 

Brief Description of the Figures 

Figure 1: shows the schematic representation of human tenascin- C, 
the related recombinant antigenic fragments and reagents, as well as 
the strategy used to generate a BC-4 like antibody. 

Figure 2: shows the confirmation of the glycosidic nature of ST2146 
heavy chain variability by digesting the antibody with a sialidase. 

Figure 3 shows the overall homogeneity of ST2146 opposed to BC4. 

Figure 4 shows Western Blot ST2146 binding to human tenascin 
epitope compared with the antigenic epitope of BC4 (Lane D is empty). 

Figure 5 shows competitive ELISA where ST2146 strongly competes 
with BC4 in the binding to human tenascin while ST2077 shows only 
partial competition. ST2077 is a tenascin specific monoclonal antibody 
obtained in the procedure to generate ST2146. ST2077 shows similar 
ST2146 specificity (EGF-like repeat region of human tenascin) but it is 
directed toward an antigenic epitope only partially interfering with the 
BC4/ST2146 epitope. 

Figure 6 shows the immunoreactivity of ST2146 by ELISA in 
comparison to the fully active peak of BC4. 

Figure 7 shows the protocol for biodistribution study of ST2146. 
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Figure 8 shows the biodistribution for ST2146 in comparison with BC4 
(biot=biotinylated; IR= Immunoreactivity expressed as the amount of 
antibody to obtain 1.0 O.D. in ELISA). 

Figure 9 shows the tumor/non-tumor ratio for ST2146 in comparison 
with BC4. 

Figure 10 shows the sequence of ST2146 variable light chain (VL) 
(SEQ ID NOs: 1 (full length amino acid), 3 (DNA encoding amino acid), 
9 (light chain amino acid of CDR1), 10 (light chain DNA of CDR1), 11 
(light chain amino acid of CDR2), 12 (light chain DNA of CDR2), 13 
(light chain amino acid of CDR3), 14 (light chain DNA of CDR3) and 21 
(full length DNA)). 

Figure 11 shows the sequence of ST2146 variable heavy chain (VH) 
(SEQ ID NOs: 2 (full length amino acid), 4 (DNA encoding amino acid), 
15 (heavy chain amino acid of CDR1), 16 (heavy chain DNA of CDR1), 
17 (heavy chain amino acid of CDR2), 18 (heavy chain DNA of CDR2), 
19 (heavy chain amino acid of CDR3), and 20 (heavy chain DNA of 
CDR3) and 22 (full length DNA)). 

Detailed description of the invention 

ST2146 is obtained from the corresponding hybridoma cell clone 
cST2146 as given in detail in the following example. 

As far as the industrial aspects of the present invention are concerned, 
the antibody herein disclosed shall be suitably formulated in 
pharmaceutical compositions or diagnostic kits as normally done in 
this technical field. 

Pharmaceutical compositions are conventional in this field and can be 
made by the person skilled in the art just based on the common 
general knowledge. Examples of pharmaceutical compositions are 
given in the references mentioned in the present invention. The same 
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applies to diagnostic kits. Particularly preferred in the kit for 
radioimmunotherapy of tumors as disclosed in the above mentioned 
papers by Paganelli et al. and EP 0 496 074. 

Pharmaceutical compositions comprising the antibody and/or a 
fragment and/or a recombinant derivative and/or a conjugate thereof in 
admixture with at least one pharmaceutical^ acceptable excipient 
and/or vehicle are included in the scope of the present invention. 

The following example further illustrates the present invention. 

Example 1 

In order to generate a new hybridoma cell clone with the specificity of 
BC4 but lacking the expression of non functional light chain, Balb/c 
mice were immunized with pTn28 E. coli phage lysate. pTn28 is a 
A,gtll recombinant clone encoding a fragment of the EGF-like repeat of 
human tenascin previously shown to contain the BC4 epitope {Balza E. 
et al, 1993). The schematic representation of human tenascin-C, the 
related recombinant antigenic fragments and reagents, as well as the 
strategy used to generate a BC-4 like antibody is given in figure 1. 
pTn28 immunized splenocytes were fused to Sp2/0Agl4 non producing 
myeloma cells by standard method (Cianfriglia M. et al, Methods 
Enzymol 121:193210, 198&) and the hybridoma population screened 
by ELISA on SK-MEL-28 (human melanoma cell line) purified 
tenascin. Tenascin specific hybridomas were cloned by limiting 
dilution two times in FCS containing medium and three times in 
protein free medium (Animal Derived Component Free Medium 
HyClone, HyQ R Perbio). The cST2146/D3d/F6e subclone was finally 
selected for the production of the cST2146 Master Cell Bank (MCB) 
and Working Cell Bank (WCB). 

The production of the ST2146 Reference Material was done by 
cultivation of the cST2146 hybridoma cells in 2L Bioreactor and the 
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stability of the cST2146 Post Production Cell Bank (PPCB) was 
confirmed by FACS analysis and by Limiting Dilution. 
ST2146 is a mouse immunoglobulin of IgG2b/k isotype. 

ST2146 proved to be homogeneous for light chain composition as 
shown by reducing SDS-PAGE analysis which also showed a certain 
degree of heterogeneity of the heavy chain. This observation was 
consistent with a variability in O-linked glycosylation as previously 
reported for the murine IgG2b isotype (Kim H. et al, J. Biol. Chem. 
269(16): 12345-12350, 1994). Consistency in the pattern of ST2146 
heavy chain bands was observed in three different batches obtained 
from FCS containing culture medium or protein-free medium. 
Confirmation of the glycosidic nature of ST2146 heavy chain 
variability was produced by digesting the antibody with a sialidase. ST 
2146 was buffer exchanged with a HiTrap desalting column 
(Amersham-Pharmacia), to 10 mM sodium phosphate buffer 
containing 150 mM NaCl, pH 6.4. The Mab was concentrated on 
centricons 100,000 MWCO (Millipore) to a final concentration of about 
1 mg/ml and digested with 1.5 U/ml of sialidase (Sigma) for 24 hours at 
37°C. The samples were subjected to electrophoresis on 12% 
polyacrylamide slab gel. Gel staining was done by Coomassie Brilliant 
Blue. As expected, this digestion resulted in the ehmination of the 
higher molecular weight band (Figure 2). The overall homogeneity of 
ST2146 was also confirmed by hydroxylapatite chromatography which 
showed a single peak for ST2146 opposed to the three peaks observed 
for BC4 (Figure 3, wherein, for BC4 the fully functional corresponds to 
peak 3). 

ST2146 binds human tenascin to an epitope strictly related, if not 
identical, to the antigenic epitope of BC4 as shown by Western Blot 
(Figure 4) and competitive ELISA (Figure 5). In Figure 5, biotynilated 
BC4 was mixed with increasing concentrations of BC4, ST2077 or 
ST2146 as competitors and plated on tenascin coated plates. Binding 
was measured after addition of HRP-streptavidin and related 
chromogenic substrate. ST2077 is an antibody recognizing an epitope 
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of tenascin within the EGF-like repeat, partially shared with the BC4 
epitope. 

The immunoreactivity of the ST2146 was evaluated by ELISA in 
comparison to the fully active peak of BC4 (peak 3). Figure 6 shows 
that the amount of ST2146 to obtain 1.0 OD in optimal antigen 
concentration ELISA (panel A) is approximately 20 time less than the 
amount of the fully reactive peak 3 of BC4 and approximately 100 time 
less than BC4. This difference is dramatically amplified in conditions 
of antigen limitation as in panel B where only ST2146 maintains a 
good immunoreactivity. 

The affinity of ST2146 was evaluated by BIAcore. The KD of ST2146 
resulted of 1.4x10-9 (Ka 3.0x108; kd 4.1x10-*). The ST2146 affinity data 
were compared to BC4 which shows a KD of 4.9xl0" 9 (Ka 1.9x105; kd 
9.3xl0- 4 ). 

The maintenance of immunoreactivity upon biotinylation is a 
fundamental feature of a monoclonal antibody to be used for pre- 
targeting. In order to evaluate the behavior of biotinylated ST2146 
different antibody:biotin ratios were investigated and the 
immunoreactivity of the biotinylated antibody measured by ELISA in 
comparison to BC4 and ST1897, the latter being a tenascin-specific 
monoclonal antibody with lower affinity. Results in table 1 show that 
low biotinylation (2-3 biotins/mole) slightly affects immunoreactivity of 
monoclonal antibodies independently from their affinities. Higher 
biotinylation, up to 20 biotins/mole is associated to a reduction in 
immunoreactivity. This reduction is higher the lower is the antibody 
affinity. 
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Table 1 

Biotinylation study on ST2146 

% of Immunoreactivity 



Moles biotin/antibody 



Mab 


Affinity (nM) 


2-3 


3.5-5 


7-10 


15-20 


ST1897 


10 


84.8+/- 1.3 


62.3 +/-12.4 


26.65+/- 13.8 


9.45 +A9.26 


BC4 


4.9 


82.4+/-11.B 


74.4 +/-9.3 


67.2 +/-12.3 


12.6 


ST2146 


1.4 


100 


89.6 +7-4.39 


77.63 +A8.59 


52.37 +A3.95 



% of immunoreactivity is the average of 2-3 independent experiments 
+/- standard deviation. 

The affinity of biotinylated ST2146 was measured by BIAcore and 
resulted substantially maintained no matter the number of biotins 
linked. 

Immunohistochemistry on different tumors (breast, glioma, colon) 
showed for BC4 and ST2146 similar selectivity. 

The pharmacology behavior of the biotinylated ST2146 was addressed 
to establish the ability to localize to tumor masses. Biodistribution 
studies of 125 I-labelled ST2146 and BC4 biotinylated antibodies were 
done in nude mice grafted with tenascin expressing human tumors 
according to the protocol in Figure 7. Mice received subcutaneously 
4xl0 6 HT29 human colon carcinoma cells in 0.1 ml of sterile solution. 
After 15 days, when the tumor mass was approximatly 100 mg, groups 
of 5 mice received intravenously 125 I-labelled BC4, ST2146 or normal 
mouse immunoglobulins (nMIg) at 10, 2, 0.5 or 0.1 jLig/mouse in 0.1 ml 
of sterile PBS. All antibodies were biotinylated (7-10 biotins/mole) and 
both ST2146 and BC4 biotinylated Mabs showed an immunoreactivity 
of about 80%. Each animal received the following amount of CPMs: 
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Dose BC4 ST2146 NMg 

10 ng 632.000 570.000 577.000 

2|ig 555.000 639.000 624.000 

0.5 ng 310.000 401.000 382.000 

0.1 ng 186.000 211.000 174.000 



Results in Figure 8 show that both BC4 and ST2146 specifically 
localize to tumor mass. The amount of both antibodies at the tumor 
site (expressed as the % of injected dose/gram of tissue) is dose- 
dependent with a trend in higher accumulation for ST2146. Moreover, 
ST2146 shows a better tumor/non tumor ratio compared to BC4 as 
shown in Figure 9. 

Kappa light chain variable region was amplified from circularized 
cDNA using a couple of primers (5*-TGTCAAGAGCTTCAACAGGA 
(SEQ ID NO:5), 5'-AAGATGGATACAGTTGGTGC (SEQ ID NO:6)) that 
anneal to antibody constant region as described in M. Sassano et al., 
Nucl. Ac. Res. (1994) 22, 1768-1769. 

Gamma heavy chain variable region was amplified from circularized 
cDNA using the following primers: oligo mouse y2bCHl 
GTCACTGACTCAGGGAAGTAGCC (SEQ ID NO:7); oligo mouse 
Y 2bCH3 GCAACGTGAGACACGAGGGTCTG (SEQ ID NO:8) that 
anneal to antibody constant region as described in M. Sassano et al. 
Nucl. Ac. Res. (1994) 22, 1768-1769. 

PCR was performed using the following conditions: 1 min at 94°C, 1.5 
min at 60°C, 2 min at 72°C for 30 cycles. 

The amplified fragments were cloned directly in Smal cut plasmid 
pUC18. Two clones containing kappa light chain and 4 clones 
containing gamma heavy chain variable regions were sequenced. 
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Sequencing was carried out at MWG Biotech, Germany. Both strands 
were sequenced. No ambiguities were found. 

Figure 10 shows the sequence of ST2146 variable light chain (VL) 

Figure 11 shows the sequence of ST2146 variable heavy chain (VH) 

The overall comparative characterization of ST2146 towards BC4 
shows that ST2146 has the following characteristics: 

- BC4-like monoclonal antibody with respect to epitope specificity; 

- homogeneous with respect to heavy and light chain composition; 

- heterogeneous with respect to heavy chain glycosylation; 

- superior to BC4 with respect to immunoreactivity as expected based 
on BC4 heterogeneity; 

- about 3 times superior to BC4 with respect to affinity; 

- superior to BC4 with respect to maintenance of immunoreactivity 
upon biotinylation; 

- similar to BC4 for selectivity in immunoistochemistry; 

- superior to BC4 with respect to tumor targeting. 
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CLAIMS 

1. Monoclonal antibody anti-human tenascin whose light and heavy 
chain variable region sequences are SEQ ID NO:l and SEQ ID NO:2, 
respectively, and the proteolytic fragments thereof binding to an 
antigenic epitope within the EGF-like repeat of human tenascin C. 

2. The antibody and the fragments thereof according to claim 1 further 
containing additional markers and/or diagnostic agents, 

3. Recombinant derivatives of the antibody and the fragments thereof 
of claim 1 or 2. 

4. Recombinant derivatives according to claim 3, wherein the murine 
constant region is replaced by the human counterpart or a biologically 
or pharmacologically active moiety. 

5. Recombinant derivatives according to claim 4, wherein said 
biologically active moiety is selected from the group consisting of: a 
member of the avidin family, a growth factor useful for stimulating 
tumor-directed immunological effectors. 

6. Recombinant derivatives according to claim 4, wherein said 
pharmacologically active moiety is selected from the group consisting 
of: a toxin, a superantigen, a cytokine or any other protein useful in 
enhancing the antitumor therapeutical efficacy. 

7. Conjugate derivatives of the antibody and the fragments thereof of 
claim 1 or 2. 

8. Conjugate according to claim 7, wherein a biologically or 
pharmacologically active moiety is linked to said antibody or the 
fragments thereof. 

9. Conjugate according to claim 8, wherein said biologically active 
moiety is selected from the group consisting of a growth factor useful 
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for stimulating tumor-directed immunological effectors or said 
pharmacologically active moiety is selected from the group consisting of 
a toxin, a superantigen, a cytokine or any other protein useful in 
enhancing the antitumor therapeutical efficacy, antitumor drugs, 
radioisotopes. 

10. Immunoglobulin molecule which specifically binds tenascin 

11. A biotinylated derivative of the antibody, or fragments or 
recombinant derivatives or conjugate thereof or immunoglobulin of 
any of claims 1-10. 

12. The hybridoma cell line producing the antibody of claim 1, 
deposited with Advanced Biotechnology Center on 29 January 2002 
under the provision of Budapest Treaty, with the number PD02003. 

13. Process for the preparation of antibody of claim 1, comprising 
cultivating the hybridoma of claim 12 and isolating said antibody. 

14. Use of the antibody or fragments, or recombinant derivatives or 
conjugates thereof or immunoglobulin molecule of any of claims 1-10 or 
the biotinylated derivative of claim 11 for a diagnostic means for the 
detection of diseases expressing tenascin. 

15. Use of claim 14, wherein said disease is a tumor. 

16. Use of claim 15, wherein said tumor is selected from the group 
consisting of gliomas, mammary, lung carcinomas, fibrosarcomas and 
squamous cell carcinomas. 

17. Use according to any of claims 14-16, wherein said diagnostic 
means is used in in-vivo imaging techniques. 

18. Use of the antibody or fragments, or recombinant derivatives or 
conjugates thereof of any of claims 1-10 or the biotinylated derivative 
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of claim 11 for the preparation of a medicament for the treatment of 
diseases expressing tenascin. 

19. Use of claim 18, wherein said disease is a tumor. 

20. Use of claim 19, wherein said tumor is selected from the group 
consisting of cystic brain tumours, gliomas, mammary, lung 
carcinomas, fibrosarcomas and squamous cell carcinomas. 

21. Use of any of claims 18-20, wherein said medicament is in the form 
of a kit suitable for carrying out the three-step pre-targeting method. 

22. Therapeutic kit composed of 5 vials, whose first vial contains the 
the biotinylated derivative of claim 11, the second vial contains an 
avidin, the third vial contains biotinylated albumine, the fourth vial 
contains a streptavidin, the fifth vial contains radiolabeled biotin or 
biotin derivative. 

23. Therapeutic kit according to claim 22, wherein said vials are 
suitable for human injection. 

24. DNA encoding the antibody or and fragments thereof of claim 1 or 
recombinant derivatives of claim 3 or 4 or immunoglobulin of claim 10. 

25. Specific CDRs and proteins comprising or containing CDRs. 

26. Vector containing DNA of claim 24. 

27. Host cells containing vectors of claim 26. 

28. Use of antibody or fragments, or recombinant derivatives or 
conjugates thereof of any of claims 1-10 in combination with a second 
tenascin-specific antibody in a sandwich assay for the production of a 
diagnostic kit for the determination of the level of circulating tenascin. 
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29. Diagnostic kit comprising the antibody or fragments, or 
recombinant derivatives or conjugates thereof or immunoglobulin of 
any of claims 1-10. 

30. A container, optionally containing multiple compartments, 
comprising the biotinylated antibody or fragments thereof or 
immunoglobulin of claim 11, buffers and reagents suitable for use in a 
therapeutic kit for a three-step pre-targeting method. 

31. The container according to claim 30, further comprising a separate 
tenascin-specific antibody preferentially directed towards the A-D 
fragment. 

32. The container according to claim 30, further comprising a separate 
tumor specific antibody. 

33. The antibody of claim 1 or claim 2 in combination with a second 
tenascin-specific antibody in a sandwich ELISA in vitro assay under 
conditions where said second antibody binds to a second antigenic 
epitope of tenascin, said in vitro ELISA assay useful for determining 
the level of circulating tenascin. 

34. Pharmaceutical composition comprising the antibody and/or a 
fragment and/or a recombinant derivative and/or a conjugate thereof 
and/or a immunoglobulin of any of claims 1-10, in admixture with at 
least one pharmaceutically acceptable excipient and/or vehicle. 
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SEQUENCE LISTING 

<110> DE SANTIS, RITA 

ANAS T AS I , ANNA MARIA 

<120> ANTI-HUMAN TENASCIN MONOCLONAL ANTIBODY 

<130> 2818-141 

<140> 
<141> 

<150> 60/359,299 
<151> 2002-02-26 

<160> 22 

<170> Patentln Ver. 2.1 

<210> 1 
<211> 142 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 

ST2146 light chain variable region protein sequence 

<400> 1 

Met Arg Cys Leu Ala Glu Phe Leu Gly Leu Leu Val Leu Trp He Pro 
1 5 10 15 

Gly Ala He Gly Asp He Val Met Thr Gin Ala Ala Pro Ser Val Pro 
20 25 30 

Val Thr Pro Gly Glu Ser Val Ser He Ser Cys Arg Ser Ser Lys Ser 
35 40 45 

Leu Leu His Ser Asn Gly Asn Thr Tyr Leu Tyr Trp Phe Leu Gin Arg 
50 55 60 

Pro Gly Gin Ser Pro Gin Leu Leu He Tyr Arg Met Ser Asn Leu Ala 
65 " 70 75 80 

Ser Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Ala Phe 
85 90 95 

Thr Leu Arg He Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr 
100 105 110 

Cys Met Gin His Leu Glu Tyr Pro Leu Thr Phe Gly Ala Gly Thr Lys 
115 120 125 

Leu Glu Leu Lys Arg Ala Asp Ala Ala Pro Thr Val Ser He 
130 ^ 135 140 
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<210> 2 
<211> 120 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 

ST214 6 heavy chain variable region protein sequence 

<400> 2 

Lys Val Lys Leu Gin Gin Ser Gly Pro Glu Leu Val Lys Pro Gly Ala 
15 10 15 

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ala Phe Thr Ser Tyr 
20 25 30 

Asn Met Tyr Trp Val Lys Gin Ser His Gly Lys Ser Leu Glu Trp lie 
35 40 45 

Gly Tyr lie Asp Pro Tyr Asn Gly Val Thr Ser Tyr Asn Gin Lys Phe 
50 55 60 

Lys Gly Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr 
65 70 75 80 

Met His Leu Asn Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys 
85 90 95 

Ala Arg Gly Gly Gly Ser He Tyr Tyr Ala Met Asp Tyr Trp Gly Gin 
100 105 110 

Gly Thr Thr Val Thr Val Ser Ser 
115 120 



<210> 3 
<211> 426 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 

ST214 6 light chain variable region cDNA sequence 

<220> 

<221> CDS 

<222> (1) . . (426) 



ate cct 48 
He Pro 
15 



<400> 3 

atg agg tgc eta get gag ttc ctg ggg ctg ctt gtg etc tgg 
Met Arg Cys Leu Ala Glu Phe Leu Gly Leu Leu Val Leu Trp 
15 10 



gga gec att ggg gat att gtg atg act cag get gca ccc tct gta cct 96 
Gly Ala He Gly Asp He Val Met Thr Gin Ala Ala Pro Ser Val Pro 
20 25 30 
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gtc act cct gga gag tea gta tec ate tec tgc agg tct agt aag agt 144 
Val Thr Pro Gly Glu Ser Val Ser He Ser Cys Arg Ser Ser Lys Ser 
35 40 45 

etc ctg cat agt aat ggc aac act tac ttg tat tgg ttc eta cag agg 192 
Leu Leu His Ser Asn Gly Asn Thr Tyr Leu Tyr Trp Phe Leu Gin Arg 
50 55 60 

cca ggc cag tct cct cag etc ctg ata tat egg atg tec aac ctt gee 
Pro Gly Gin Ser Pro Gin Leu Leu He Tyr Arg Met Ser Asn Leu Ala 
65 70 75 80 

tea gga gtc cca gac agg ttc agt ggc agt ggg tea gga act get ttc 
Ser Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Ala Phe 
85 90 95 

aca ctg aga ate agt aga gtg gag get gag gat gtg ggt gtt tat tac 336 
Thr Leu Arg He Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr 
100 105 HO 



tgt atg caa cat eta gaa tat ccg etc acg ttc ggt get ggg ace aag 
Cys Met Gin His Leu Glu Tyr Pro Leu Thr Phe Gly Ala Gly Thr Lys 
115 120 125 

ctg gag ctg aaa egg get gat get gca cca act gta tec ate 
Leu Glu Leu Lys Arg Ala Asp Ala Ala Pro Thr Val Ser He 
130 " 135 140 



<210> 4 
<211> 360 
<212> DNA 

<213> Artificial Sequence 



240 



288 



384 



426 



<220> 

<223> Description of Artificial Sequence: Synthetic 

ST2146 heavy chain variable region cDNA sequence 



<220> 

<221> CDS 

<222> (1)..(360) 



<400> 4 

aag gtg aaa ctg cag cag tct gga cct gag ctg gtg aag cct ggg get 

Lys Val Lys Leu Gin Gin Ser Gly Pro Glu Leu Val Lys Pro Gly Ala 

1 5 ~ 10 15 

tea gtg aag gta tec tgc aag get tct ggt tat gca ttc act age tac 

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ala Phe Thr Ser Tyr 

20 25 30 



aac atg tac tgg gtg aag cag age cat gga aag age ctt gag tgg att 
Asn Met Tyr Trp Val Lys Gin Ser His Gly Lys Ser Leu Glu Trp He 
.35 40 45 

gga tat att gat cct tac aat ggt gtt act age tac aac cag aag ttc 
Gly Tyr He Asp Pro Tyr Asn Gly Val Thr Ser Tyr Asn Gin Lys Phe 
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50 55 60 

aag ggc aag gcc aca ttg act gtt gac aag tec tec age aca gee tac 240 
Lys Gly Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr 
65 70 75 80 

atg cat etc aac age ctg aca tct gag gac tct gca gtc tat tac tgt 288 
Met His Leu Asn Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys 
85 90 95 

gca aga ggg ggc ggt agt ate tac tat get atg gac tac tgg ggc caa 336 
Ala Arg Gly Gly Gly Ser He Tyr Tyr Ala Met Asp Tyr Trp Gly Gin 
100 105 110 

ggg acc acg gtc acc gtc tec tea 360 
Gly Thr Thr Val Thr Val Ser Ser 
115 120 



<210> 5 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 5 

tgtcaagagc ttcaacagga 



<210> 6 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 6 

aagatggata cagttggtgc 



<210> 7 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 7 

gtcactgact cagggaagta gcc 



<210> 8 
<211> 23 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 8 

gcaacgtgag acacgagggt ctg 23 



<210> 9 
<211> 16 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 

ST2146 light chain variable region CDR1 peptide sequence 

<400> 9 

Arg Ser Ser Lys Ser Leu Leu His Ser Asn Gly Asn Thr Tyr Leu Tyr 
15 10 15 



<210> 10 
<211> 48 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 

ST214 6 light chain variable region CDR1 nucleotide sequence 

<220> 
<221> CDS 
<222> (1) . . (48) 

<400> 10 

agg tct agt aag agt etc ctg cat agt aat ggc aac act tac ttg tat 48 

Arg Ser Ser Lys Ser Leu Leu His Ser Asn Gly Asn Thr Tyr Leu Tyr 
15 10 15 



<210> 11 
<211> 7 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 

ST2146 light chain variable region CDR2 peptide sequence 

<400> 11 

Arg Met Ser Asn Leu Ala Ser 
1 5 
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* 



<210> 12 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 

ST2146 light chain variable region CDR2 nucleotide sequence 

<220> 
<221> CDS 
<222> (1) . . (21) 

<400> 12 

egg atg tec aac ctt gec tea 21 
Arg Met Ser Asn Leu Ala Ser 
1 5 



<210> 13 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 

ST214 6 light chain variable region CDR3 peptide sequence 

<400> 13 

Met Gin His Leu Glu Tyr Pro Leu Thr 
1 5 

<210> 14 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 

ST2146 light chain variable region CDR3 nucleotide sequence 

<220> 
<221> CDS 
<222> (1) . . (27) 

<400> 14 

atg caa cat eta gaa tat ccg etc acg 
Met Gin His Leu Glu Tyr Pro Leu Thr 
1 5 



<210> 15 
<211> 5 
<212> PRT 

<213> Artificial Sequence 



<220> 
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<223> Description of Artificial Sequence: Synthetic 

ST2146 heavy chain variable region CDR1 peptide sequence 

<400> 15 

Ser Tyr Asn Met Tyr 
1 " 5 



<210> 16 
<211> 15 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 

ST2146 heavy chain variable region CDR1 nucleotide sequence 

<220> 
<221> CDS 
<222> (1) . . (15) 

<400> 16 

age tac aac atg tac 
Ser Tyr Asn Met Tyr 
1 5 



<210> 17 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 

ST2146 heavy chain variable region CDR2 peptide sequence 

<400> 17 

Tyr lie Asp Pro Tyr Asn Gly Val Thr Ser Tyr Asn Gin Lys Phe Lys 
15 10 15 

Gly 



<210> 18 
<211> 51 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 

ST2146 heavy chain variable region CDR2 nucleotide sequence 

<220> 
<221> CDS 
<222> (1) - . (51) 



<400> 18 
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tat att gat cct tac aat ggt gtt act age tac aac cag aag ttc aag 48 
Tyr lie Asp Pro Tyr Asn Gly Val Thr Ser Tyr Asn Gin Lys Phe Lys 
15 10 15 

ggc 51 

Gly 



<210> 19 
<211> 11 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 

ST2146 heavy chain variable region CDR3 peptide sequence 

<400> 19 

Gly Gly Gly Ser lie Tyr Tyr Ala Met Asp Tyr 
15 10 



<210> 20 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 

ST2146 heavy chain variable region CDR3 nucleotide sequence 

<220> 
<221> CDS 
<222> (1) . . (33) 

<400> 20 

ggg ggc ggt agt ate tac tat get atg gac tac 33 

Gly Gly Gly Ser lie Tyr Tyr Ala Met Asp Tyr 
15 10 



<210> 21 
<211> 773 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 

ST214 6 light chain variable region nucleotide sequence 

<220> 
<221> CDS 

<222> (292) - . (717) 
<400> 21 

cgaggatccc ctgtcaagag cttcaacagg aatgagtgtt agagacaaag gtcctgagac 60 
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i 



gccaccacca gctccccagc tccatcctat cttcccttct aaggtcttgg aggcttcccc 120 

acaagcgacc taccactgtt gcggtgctcc aaacctcctc cccacctcct tctcctcctc 180 

ctccctttcc ttggctttta tcatgctaat atttgcagaa aatattcaat aaagtgagtc 240 

tctgcaaaaa aaaaaaaaaa aaaataaccc cttgataagg aagttctcag a atg agg 297 

Met Arg 
1 

tgc eta get gag ttc ctg ggg ctg ctt gtg etc tgg ate cct gga gee 345 
Cys Leu Ala Glu Phe Leu Gly Leu Leu Val Leu Trp lie Pro Gly Ala 
5 10 15 

att ggg gat att gtg atg act cag get gca ccc tct gta cct gtc act 393 
He Gly Asp He Val Met Thr Gin Ala Ala Pro Ser Val Pro Val Thr 
20 25 30 

cct gga gag tea gta tec ate tec tgc agg tct agt aag agt etc ctg 441 
Pro Gly Glu Ser Val Ser He Ser Cys Arg Ser Ser Lys Ser Leu Leu 
35 " 40 45 50 

cat agt aat ggc aac act tac ttg tat tgg ttc eta cag agg cca ggc 489 
His Ser Asn Gly Asn Thr Tyr Leu Tyr Trp Phe Leu Gin Arg Pro Gly 
55 60 65 

cag tct cct cag etc ctg ata tat egg atg tec aac ctt gec tea gga 537 
Gin Ser Pro Gin Leu Leu He Tyr Arg Met Ser Asn Leu Ala Ser Gly 
70 75 80 

gtc cca gac agg ttc agt ggc agt ggg tea gga act get ttc aca ctg 585 
Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Ala Phe Thr Leu 
85 90 95 

aga ate agt aga gtg gag get gag gat gtg ggt gtt tat tac tgt atg 633 
Arg He Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Met 
100 105 110 

caa cat eta gaa tat ccg etc acg ttc ggt get ggg acc aag ctg gag 681 
Gin His Leu Glu Tyr Pro Leu Thr Phe Gly Ala Gly Thr Lys Leu Glu 
115 120 125 130 

ctg aaa egg get gat get gca cca act gta tec ate ttgggtaccg 727 
Leu Lys Arg Ala Asp Ala Ala Pro Thr Val Ser He 
135 140 

agctcgaatt cgtaatcatg tcatagctgt ttcctgtgtg aaattg 773 



<210> 22 

<211> 360 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 

ST214 6 heavy chain variable region nucleotide sequence 
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<220> 

<221> CDS 

<222> (1) .. . (360) 

<400> 22 

aag gtg aaa ctg cag cag tct gga cct gag ctg gtg aag cct ggg get 

Lvs Val Lys Leu Gin Gin Ser Gly Pro Glu Leu Val Lys Pro Gly Ala 
1 5 " 10 15 

tea gtg aag gta tec tgc aag get tct ggt tat gca ttc act age tac 
Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ala Phe Thr Ser Tyr 
20 25 30 



gga tat att gat cct tac aat ggt gtt act age tac aac cag aag ttc 

Gly Tyr He Asp Pro Tyr Asn Gly Val Thr Ser Tyr Asn Gin Lys Phe 

50 ~ ~ 55 60 

aag ggc aag gee aca ttg act gtt gac aag tec tec age aca gee tac 

Lys Gly Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr 

65 70 75 80 

atg cat etc aac age ctg aca tct gag gac tct gca gtc tat tac tgt 

Met His Leu Asn Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys 

85 90 95 



ggg acc acg gtc ace gtc tec tea 
Gly Thr Thr Val Thr Val Ser Ser 
115 120 



48 



96 



aac atg tac tgg gtg aag cag age cat gga aag age ctt gag tgg att 144 
Asn Met Tyr Trp Val Lys Gin Ser His Gly Lys Ser Leu Glu Trp He 
35 ' ~ 40 45 



192 



240 



288 



gca aga ggg ggc ggt agt ate tac tat get atg gac tac tgg ggc caa 336 
Ala Arg Gly Gly Gly Ser He Tyr Tyr Ala Met Asp Tyr Trp Gly Gin 
100 105 HO 



360 
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